Patients with non-small-cell lung cancer (NSCLC) with sensitive epidermal growth factor receptor (EGFR) mutations generally react well to tyrosine kinase inhibitors (TKIs). However acquired resistance eventually occurs. Several mechanisms contribute to the resistance including T790M mutation, c-Met amplification and PIK3CA mutation. In recent years, cancer stem cells (CSCs) have been suggested to be involved in TKI resistance. MAP17 is aberrantly overexpressed in a number of malignancies. However, the expression pattern and function of MAP17 in CSCs are still unclear. The aim the present study was to illustrate the effect of CSC-like cells on the resistance to TKIs in EGFR mutant NSCLC cells and explore the possible role of MAP17 in CSCs. The EGFR mutant cell line PC9 was cultured under serum-deprived undifferentiated conditions. The CSC properties including expression of stem cell markers CD133, CD44, Oct-4 and ABCG2, ability of self-renewal, invasion, proliferation and tumorigenesis were examined. The expression of MAP17 was compared in sphere and parent cells. Sphere cells displayed stem cells phenotypes and were resistant to erlotinib. Sphere cells expressed higher levels of MAP17, and MAP17 was associated with self-renewal and TKI resistance. The function of MAP17 demonstrated to be partially dependent on Na-dependent glucose transporter 1. Collectively these findings suggest that MAP17 serves a role in TKI resistance through regulation of CSCs in lung cancer.
Introduction
Lung cancer is one of the most common malignancies worldwide and non-small-cell lung cancer (NSCLC) accounts for ~80% of all lung cancers (1) . The majority of patients with NSCLC are at an advanced stage of disease when initially diagnosed. The standard treatment for advanced disease includes chemotherapy and, for patients with sensitive gene mutations, targeted therapy (2) . Multiple studies have demonstrated that patients with sensitive epidermal growth factor receptor (EGFR) mutations respond to tyrosine kinase inhibitors (TKIs) well, with an overall response rate of 55-80% (3, 4) . However, patients with EGFR mutant NSCLC develop disease progression 8-16 months after TKI administration, which has been defined as 'acquired resistance' (5) . Mechanisms underlying the phenomenon of acquired resistance include a secondary mutation T790M, c-Met amplification, PIK3CA mutation and epithelial-to-mesenchymal transition (EMT) (6) . However, these account for only 50-70% of the mechanisms responsible (7) , and the remaining mechanisms still require elucidation. A previous study demonstrated that an erlotinib resistant NSCLC cell line expressed markers of cancer stem cell (CSC) CD44high/CD24low, and could form spheres more efficiently (8) . Consequently, during a long exposure to TKIs, the appearance and enrichment of CSCs may be one of the causes of acquired resistance (9) .
CSCs are a small reservoir of tumor cells with ability of self-renewal, unlimited proliferation and differential potential, and are the principal causes of tumor growth, relapse, metastasis and drug-resistance (10) . Dependent on the clonogenic ability of CSCs, sphere cells rich in CSCs could be acquired under a suspension culture deprived of serum. Based on this hypothesis, the aim of the present study was to culture lung sphere cells, examine the features of CSCs and identify an association, if present, between stem cell-like cells and TKI resistance.
MAP17, also termed PDZKIIP1, is a membrane-associated non-glycosylated protein of 17 kDa located on the cell membrane and the Golgi apparatus. MAP17 protein includes a PDZ combining domain and two transmembrane regions. MAP17 is abnormally overexpressed in several malignant tumors including carcinoma of the breast, thyroid, cervix and lung (11) . Tumors overexpressing MAP17 exhibited increased malignant phenotypes, including ability of proliferation, EGFR-TKI resistance and MAP17 are associated with cancer stem cell like properties invasion, migration and tumorigenesis (12) (13) (14) . However, the function of MAP17 in lung CSCs remains unclear. The present study identified that MAP17 expression was upregulated in lung CSC-like cells. MAP17 expression was positively associated with self-renewal and TKI resistance. Collectively, MAP17 may promote TKI resistance through the regulation of CSCs.
Materials and methods
Cell culture. The PC9 cell line were provided by Tianjin Lung Cancer Institute (Tianjin, China) and cultured in Dulbecco's modified Eagle's medium (DMEM) containing 10% fetal bovine serum (FBS) (HyClone; GE Healthcare Bio-Sciences, Logan, UT, USA), 100 U/ml penicillin, and 100 mg/ml streptomycin at 37˚C in 5% CO 2 atmosphere. Cells were stained with 0.1% crystal violet at room temperature for 15 min and observed with an Inverted Microscope TS100 (Nikon Corporation, Tokyo, Japan) at x400 magnification.
Sphere formation assay. PC9 Cells were digested with 0.25% trypsin for 3 min and single cells were cultured in DMEM/F12 supplemented with 50x B-27 (Gibco; Thermo Fisher Scientific, Inc., Waltham, MA, USA), 20 mg/ml epidermal growth factor (EGF) and 10 ng/ml basic fibroblast growth factor (bFGF) (PeproTech, Inc., Rocky Hill, NJ, USA) without serum on ultralow attachment plates (Corning Incorporated, Corning, NY, USA) at a density of 5,000 cells/ml. After 3-7 days, spheres began to form. Cells that exceeded 4 passages were used for subsequent experimentation.
Limited dilution. Sphere and parent cells were diluted via a 10x gradient with the corresponding medium (sphere cells, DMEM/F12 supplemented with 50x B-27, 20 mg/ml EGF and 10 ng/ml bFGF; parent cells, DMEM with 10% FBS) to 5 cells/ml, then 100 µl of cell suspension was added into 96-well plate and incubated at 37˚C for 24 h. The wells containing a single cell were marked. Following a 7-day incubation, cells were observed with an inverted microscope at x400 magnification, and a clone with >10 cells was considered to be a sphere. Sphere formation rate was calculated as=wells containing a sphere/wells containing a single cell x100 (%). Following a 48 h incubation at 37˚C, the migrated cells at the bottom of the membrane were fixed with 95% ethanol and visualized using 10% crystal violet at room temperature for 15 min. Cells were counted using an inverted microscope TS100 (Nikon Corporation, Tokyo, Japan) at a x400 magnification. A total of 5 random fields were selected in each chamber to quantify the invading cells.
Fluorescence-activated cell sorting (FACS
In vivo xenograft assay. Tumorigenicity was assayed by the subcutaneous injection of 5x10 5 sphere or parent cells into the back legs of 4 week-old female non-obese diabetic-severe combined immunodeficiency (NOD/SCID) mice purchased from Laboratory Animal Center of Beijing Tumor Research Institute (Beijing, China). A total of 24 mice were randomly divided into two groups. There were 12 mice in each group and mice were kept in 23±2˚C temperature-controlled environment with a 12 h dark/12 h light cycle and free access to food and water. The overall health, body weights of the animals and the tumor volumes were examined twice weekly, and every other day following the establishment of tumors. Tumor formation rate was defined as the ratio of the number of mice with tumor formation compared with the total number of mice. The tumor size was calculated using the formula: V (volume) = 1/2 x length x width 2 . The permitted maximum tumor size was 1 cm 
Reverse transcription-quantitative polymerase chain reaction (RT-qPCR).
The total RNA of sphere and parent cells was extracted using TRIzol Reagent (Thermo Fisher Scientific, Inc.). The first strand cDNA was synthesized using a PrimeScript RT reagent kit (Takara Bio, Inc., Otsu, Japan) at 37˚C for 15 min, then 85˚C for 5 sec, according to the manufacturer's protocol. The following primers were synthesized by Sangon Biotech Co., Ltd. (Shanghai, China) to amplify specific cDNA regions: Oct-4, forward: 5'-GGT GGA AGC TGA CAA CA-3' and reverse: 5'-ATC TGC TGC AGT GTG GGT TT-3'; ABCG2, forward: 5'-CAC CTT ATT GGC CTC AGG AA-3' and reverse: 5'-CCT GCT TGG AAG GCT CTA TG-3'; CD133, forward: 5'-CAG ATG CTC CTA AGG CTT G-3' and reverse: 5'-GCA AAG CAT TTC CTC AGG-3'; MAP17, forward: 5'-CAG CCA TGT CGG CCC TCA-3' and reverse: 5'-TTA TTT CAC AGA AAT TAG GGC C-3'; β-actin, forward: 5'-AGG CCA ACC GCG AGA AGA TGAC-3' and reverse: 5'-GAA GTC CAG GGC GAC GTA GCA-3'. qPCR was performed in the ABI PRISM 7500 Sequence Detection system (Applied Biosystems; Thermo Fisher Scientific, Inc.) using SYBR ® Fast qPCR Mix (Takara Bio, Inc.). Relative expression level was determined using the 2 -ΔΔCq method (15) . The thermocycling conditions were as follows: 95˚C for 15 sec, 60˚C for 60 sec, 72˚C for 30 sec, for a total of 40 cycles. Agarose gel electrophoresis was performed following the reaction, and the products were observed using an ultraviolet imaging system.
Stable transfection with MAP17. PC9 cells were seeded on 6-well plates at a density of 1x10 5 cells/well. When cell distribution reached 60-70%, cells were transfected with the pcDNA3.1-MAP17 and pcDNA3.1 plasmids using Lipofectamine 2000 (Invitrogen; Thermo Fisher Scientific, Inc). Following 48 h, the transfected cells were cultured with a medium containing G418 (800 µg/ml; Sigma-Aldrich, Merck KGaA, Darmstadt, Germany) to eliminate nontransfected cells. G418-resistant colonies were isolated and expanded. Following this, positively-transfected cells were identified by determining whether MAP17 was expressed stably by qPCR and western blot analysis. The subsequent experiments were performed 72 h after transfection.
Western blot analysis. The cells were lysed in RIPA buffer (Roche, Basel. Switzerland) and centrifuged at 14,000 x g for 15 min at 4˚C. The protein was quantified with the BCA Protein Assay kit (Beyotime Institute of Biotechnology, Shanghai, China). The individual cell lysates (20 µg/lane) were separated by 12% sodium dodecyl sulfate polyacrylamide gel electrophoresis and transferred onto polyvinylidene fluoride membranes. The membranes were blocked with 5% fat-free dried milk in TBST at room temperature for 1 h and then incubated with relevant primary antibodies (Oct-4, dilution 1:500, cat. no. sc-101534; cABCG2, 1:500, cat. no. sc-69989; β-actin, dilution 1:1,000, cat. no. sc-130065; Santa Cruz Biotechnology, Inc., Dalas, TX, USA; MAP17, 1:400, cat. no. ab31405; SGLT1, dilution 1:400, cat. no. ab14686; Abcam, Cambridge, UK) at 4˚C overnight. After washing with PBS with 0.1% Tween-20, the membranes were incubated with the horseradish peroxidase-conjugated goat anti-mouse secondary antibodies (1:2,000; cat. no. GTX213111-01; GeneTex, Irvine, CA, USA) at 37˚C for 1 h. The bands were detected by enhanced chemiluminescence detection reagents (Applygen Technologies, Inc., Beijing, China).
Cell cycle analysis. The cell cycle was examined by a Cell Cycle Detection kit (BD Biosciences), according to the manufacturer's protocol. A total of 1x10 6 sphere or parent cells were centrifuged at 1,000 x g for 5 min and washed twice with PBS. The cells were then suspended in 500 µl ice-cold 70% ethanol and incubated at 4˚C overnight. The fixed cells were centrifuged at 1,000 x g for 5 min and then washed with PBS. Following incubation with 200 µl RNase A (1 mg/ml) at 37˚C for 30 min in the dark, the cells were resuspended in 800 µl propidium iodide (50 µg/ml) and placed in the dark at 4˚C for 30 min. The stained cells were analyzed using BD FASCCanto II flow cytometer (BD Biosciences).
RNA knockdown. Cells were transfected with the small interfering RNAs (siRNAs) in 6-well plates. For each transfection, 250 µl of 100 pmol siRNA was mixed with 250 µl of HiPerFect Transfection reagent (Qiagen GmbH, Hilden, Germany) and 2 ml of Optimem medium (Invitrogen, Thermo Fisher Scientific, Inc). After 10 min of incubation at room temperature, the 2.5 ml transfection mix was distributed to each well and incubated at 37˚C for 72 h. The following specific siRNAs were used: siRNA PDZK1 (cat. no. SI04314723), and AllStars negative control siRNA (cat. no. SI03650318, both purchased from Qiagen GmbH).
Statistical analysis.
All the experiments were performed in triplicate and the data are presented as mean ± standard deviation. A two-tailed paired Student's t-test was used for statistical analysis. P<0.05 was considered to indicate a statistically significant difference. Statistical analyses and graphics were produced using the GraphPadPrism software version 5 (GraphPad Software, Inc., La Jolla, CA, USA).
Results
Tumor spheres exhibit stemness. CSCs can be enriched with suspension cultivation in anchorage independent conditions based on their clonogenic ability (16) . Consequently, the present study examined whether spheres could be formed in a serum-deprived suspension culture. Following 3 days of culture, the spheres formed and could generate >8 generations stably (Fig. 1A) . When seeded in clonogenic density, single cell could still form second-generation spheres, which excluded the possibility of cell adhesion and proved single clonality.
CSCs were previously identified using stem cell surface markers, among which CD133 and CD44 are the most frequently used (17, 18) . The expression of CD133 and CD44 were compared between sphere and parent cells by FACS. The CD133 positivity of sphere cells was 7.80±0.53%, while 0.23±0.06% of parent cells (Fig. 1B) . The rate of sphere cells expressing CD44 was 98.60±0.26%, and 98.01±0.06% in parent cells (Fig. 1C) .
Stem-like cells have been demonstrated to have the ability of self-renewal, invasion, proliferation and differentiation (19) . To determine whether sphere cells harbor these stem-like properties, the potential of self-renewal was compared by limited dilution. The results demonstrated that sphere cells had improved sphere formation capabilities (Fig. 2A) . The proliferation rate was compared by MTT assay, and the growth curve demonstrated a higher proliferation ability in sphere cells (Fig. 2B) . Cell invasion ability was also examined. The invasive ability of spheres was significantly higher when compared with parent cells (Fig. 2C) . Sphere cells were then planted in normal cultural condition in DMEM medium containing 10% FBS for 48 h and the appearance of differentiated cells were similar to parent tumor cells (Fig. 2D) . Following a 5-day culture the percentage of CD133-positive cells of sphere cells was 7.80±0.53%, and that of differentiated cells was 0.32±0.08%, which demonstrated sphere cells could differentiate into common tumor cells ( Fig. 2D and E) .
A number CSCs overexpress Oct-4 and ABCG2, which are respectively associated with maintenance of self-renewal and drug resistance (20, 21) . Therefore, the present study examined the mRNA levels of Oct-4 and ABCG2 of spheres by RT-qPCR. The mRNA expressions of Oct-4 and ABCG2 of sphere cells were statistically higher than that of parent cells ( Fig. 3A and B) . Then western blotting was used for the measurement of protein expression and a notable difference of Oct-4 and ABCG2 levels were detected between sphere, parent and differentiated cells. The expression level of Oct-4 in spheres was markedly higher when compared with those of parent and differentiated cells; however, no evident difference was observed between the parent and differentiated cells. Similarly, the expression of ABCG2 in spheres was higher than that of the parent and differentiated cells, and the difference in expression of ABCG2 in parent cells was not evident compared with differentiated cells (Fig. 3C) . Although insignificant, the expressions of Oct-4 and ABCG2 were higher in differentiated cells than parent cells, potentially 48 h is not sufficient time for CSC-like cells to fully differentiate.
Tumorigenesis is the definitive indicator of CSCs (17) . Therefore the present study examined the ability of tumorigenesis of sphere cells and parent PC9 cells in vivo. The results demonstrated that tumors began to form in the experimental group in the fourth week, while in the control group, tumors did not begin to form until the sixth week. The rate of tumor formation in sphere groups was 100%, and 66.7% in parent cells group. The tumor growth curve showed the sphere cells gave rise to significantly higher tumor volumes than the parent cells ( Fig. 3D and E) .
Drug resistance and influences of TKI on sphere and parent tumor cells.
To elucidate whether stem cells had an increased resistance to drugs, sphere and parent cells were treated with the chemotherapeutic drug cisplatin or the targeted drug erlotinib. The results demonstrated that sphere cells possessed a stronger capacity for drug resistance in cisplatin and erlotinib when compared with parent cells. Spheres and parent cells treated with different concentrations of cisplatin and erlotinib for 48 h showed statistically different growth inhibition rate curve (Fig. 4A and B) .
Then the apoptosis rate was tested. Following treatment with erlotinib 3 µmol/l for 48 h, the apoptosis rates of sphere and parent cells increased. Apoptosis rate of spheres prior to and following treatment with erlotinib were 4.42±0.28 and 5.79±0.43%, while apoptosis rate of normal tumor cells prior to and following treatment with erlotinib were 4.27±0.23 and 31.37±1.50%. Normal tumor cells showed a much higher proportion of apoptosis following treatment with erlotinib (Fig. 4C) .
As for cell cycle distribution, following treatment with erlotinib (3 µmol/l) for 48 h, the proportions of G0/G1, S and G2/M of sphere cells were not statistically different. However, the proportions of G0/G1 and G2/M were notably increased in parent cells and the propotion of S of parent cells was decreased (Fig. 4D) . The change of levels of ABCG2 and CD133 following erlotinib treatment were investigated in sphere cells, and the expression of ABCG2 and CD133 were significantly elevated following erlotinib treatment (Fig. 4E and F) .
MAP17 expression was upregulated and associated with TKI resistance in CSCs.
In order to investigate whether MAP17 participates in the regulation of lung CSCs, the expression pattern of MAP17 on CSC-like and parent cancer cells were examined using RT-qPCR and western blot analysis. The results revealed that the expression level of MAP17 was increased in sphere cells, in mRNA (Fig. 5A ) and protein levels (Fig. 5B) . To determine whether MAP17 had a role in CSC phenotype of self-renewal, MAP17 was knocked-down in sphere cells using siRNA. MTT assays were performed 48 h after erlotinib treatment to examine cell viability. The results showed that following MAP17 knockdown, sphere cells became less resistant to erlotinib (Fig. 5C) . Additionally, the results demonstrated that knockdown of MAP17 decreased the sphere formation efficiency of CSC-like cells (Fig. 5D ).
To further confirm the function of MAP17, MAP17 was overexpressed in parent cells. After a 48 h treatment with erlotinib, cells overexpressing MAP17 were increasingly resistant to erlotinib compared with their control counterparts (Fig. 5E ). Self-renewal was also examined and cells overexpressing MAP17 exhibited a higher sphere formation efficiency than the control group (Fig. 5F ).
Na-dependent glucose transporter 1 (SGLT1) overexpression is associated with MAP17 and CSC phenotypes. It was reported that MAP17 harbored the ability of tumorigenesis by increasing endogenous reactive oxygen species (ROS) (22) . The increased ROS activates AKT and significantly decreases c-myc-induced apoptosis through SGLT1 activation (23) , and the suppression of SGLT1 inhibits MAP17-induced ROS increase and tumor cell proliferation (24) . Therefore, examined SGLT1 expression levels of the tumor cells. It was revealed that SGLT1 expression was increased in MAP17 overexpressed tumor cells (Fig. 5G) . Furthermore, treatment with the SGLT inhibitor phloridzin could decrease the sphere formation slightly but significantly (Fig. 5H) . 
Discussion
At present, there is growing concern about the resistance to EGFR-TKIs. In the present study, CSC-like cells were enriched with a serum-deprived suspension culture, and found the sphere cells bore stem cell-like properties and were resistant to erlotinib. Sphere cells expressed higher levels of MAP17, and MAP17 was associated with self-renewal and TKI resistance. CSCs are defined as tumor cells capable of self-renewal and able to generate heterogenetic tumor cells (10) . Cancer is regarded as a stem-cell disease, and CSCs serve an important role in tumorigenesis, proliferation, metastases and drug resistance (25) . CSCs are usually identified based on their biological functions and specific cell surface markers, and stem cell surface markers have been used to purify CSCs. Among which, CD133, CD44, Oct-4, sox-2 are the most commonly used (17, 18, 20, 21) . Additionally side population (SP) cells manifest significant abilities of invasiveness and tumorigenesis, and express drug-resistance related proteins such as ABCG2, therefore SP cells are considered to exhibit stemness. SP cells are capable of 'pumping out' dyes including Hoechst 33324, therefore the unstained cells are identifiable by fluorescence activated cell sorting (FACS) (26) . Furthermore, CSCs hold the ability of colony forming, so enriching spheroid cells in an undifferentiated suspension condition is an effective way of purifying and identifying CSC-like cells. Under these conditions, cells form spheres, express stem cell markers like Oct-4 and Bmi1, and the ability of self-renewal could also be tested (16) . In the present study, sphere cells manifested an enhanced stem cell like ability for self-renewal, invasion, proliferation, tumorigenesis, drug resistance and increased expression of stem cell markers, including CD133, CD44, Oct-4 and ABCG2. Notably, although the expression levels of CD44 in sphere and parent cells were statistically different, the levels of both were increased when compared with the control group. Previous studies have reported that the significance of CD44 was also ambivalent (27, 28) . Therefore the optimal combination of stem cells markers for specific tumors still require further examination.
CSCs may serve a role in TKI resistance. A previous study reported gefitinib resistant cells exhibited stem cell-like properties, including increase of SP and self-renewal capabilities (9) . Another study by Kobayashi et al (29) reported that Oct-4, the putative stem cell marker, could induce gefitinib resistance by regulating the CSC properties in aNSCLC cell line with EGFR mutation, and the samples from patients with acquired resistance to TKIs manifested a high level of Oct-4 expression. Similarly, cells resistant to the second generation TKI afatinib manifested CSC phenotypes, including an enhanced ability of colony formation and proliferation, and increased level of ALDH1 and CD44 (30) . So it was implied that resistance to TKI could partly arise from CSCs. This was corroborated by the present study, where sphere cells were demonstrated to develop resistance to chemotherapeutic drugs and TKI. The possible mechanisms are as follows: Firstly, in EGFR mutant NSCLC, EGFR downstream signals including phosphatidylinositol 3-kinase (PI3K)/Akt are activated (31) . Upon the treatment of TKIs, these signals are inhibited. Meanwhile, PI3K/Akt may serve a critical role in CSC phenotypes (32) . Therefore, the abnormal activation of PI3K/Akt in CSCs may contribute to TKI resistance. Secondly, genes including Oct-4 and nanog have been demonstrated to promote EMT and therefore induce stem cell properties (33) . EMT can also trigger aquired resistance of TKIs (6) . CSCs are resistant to chemotherapeutic drugs, partially owing to elevated expression of drug transporters of the ATP-binding cassette (ABC) family (34) . However the role of the ABC family in TKI resistance requires further study. Lastly, under the selective pressure of TKIs, parent tumor cells underwent apoptosis and multi-drug resistant CSCs were retained and enriched. In this work, after treatment of erlotinib, the elevated levels of CD133 and ABCG2 may reflect the elevated proportion of TKI-resistant CSCs.
MAP17 is an established oncogene working through ROS induction (12) (13) (14) . The N-terminus of MAP17 is composed of 13 amino acids that encode a PDZ-binding domain (35) . MAP17 can bind to a number of PDZ domain-containing proteins, including PDZK1 (NHRF3) and other NHRF proteins, and MAP17 is abnormally overexpressed in several malignancies, including laryngoesophageal, breast, lung and thyroid tumors (12, 36, 37) . Tumors overexpressing MAP17 showed increased ability for proliferation, invasion, migration and tumorigenesis, suggesting that there may be an association of MAP17 and CSC phenotypes. However, the function of MAP17 in CSCs has, to the best of our knowledge, yet to be reported. In the present study, the MAP17 level was demonstrated to be increased in sphere cells, MAP17 knockdown resulted in decreased ability of drug resistance and sphere formation, while MAP17 overexpression induced an increase in malignant phenotypes, therefore demonstrating the role of MAP17 in CSCs.
The function of MAP17 is associated with production of ROS, and dependent on the PDZ-binding domain. MAP17 protects cells from Myc-induced apoptosis through ROS-dependent activation of the PI3K/AKT pathway (38). Furthermore, MAP17 can cause the activation of AKT, independent of PI3K activity (12) . Previous studies have demonstrated that MAP17 induced ROS though SGLT1 (23) , and the inhibition of SGLT1 inhibits MAP17-induced ROS increase and cell proliferation (12) . Furthermore, MAP17 and SGLT1 were prognostic markers for treatment with cisplatin and radiation (24) . In the present study, the SGLT1 level was elevated in cells overexpressing MAP17, inhibition of SGLT1 resulted in decreased ability of sphere formation, indicating MAP17 induced CSC phenotypes, partially through ROS and dependent on SGLT1.
In conclusion, the present study suggested that CSC-like cells could be enriched under an undifferentiated suspension culture. CSC-like cells exhibit increased resistance to TKIs, and the enrichment of CSCs may be a reason for TKI resistance. MAP17 was aberrantly elevated in CSC-like cells and associated with TKI resistance, and the regulatory function of MAP17 is partially dependent on SGLT1.
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